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The Hubble is a space telescope located in an orbit around Earth. It is 
powered by solar panels and it is approximately the same size and mass 
of a large school bus.

Fragments from non-functional satellites or even paint fl ecks from the 
International Space Station are found in space and called orbital debris. 
Hubble has evidence of impacts from this debris in the form of tiny impact 
craters across its solar panels. These tiny particles have struck Hubble at 
very fast speeds of up to 10 kilometers per second.

2.5-mm Hole in Hubble’s Solar PanelHubble Space Telescope

31  The force exerted on Hubble during a collision with space debris does not
signifi cantly affect the motion and location of this telescope. Which statement best 
explains this phenomenon?

A The sum of the forces acting on Hubble is zero.

B The mass of Hubble is less than the mass of the space debris.

C Hubble exerts a stronger force on the space debris than the force exerted by the 
space debris on Hubble.

D The mass of Hubble is very large and the strength of the force of impact is 
relatively small.
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The model below represents the locations of the Sun, Earth, and the 
Hubble telescope in our solar system. Earth and Hubble complete a trip 
around the Sun in a year, while Hubble completes a trip around Earth in 
approximately 95 minutes.

Sun

Orbital path 
of Hubble 

around 
Earth

Earth

Orbital path 
of Earth 

around Sun

(Not drawn to scale)

32  Explain, in terms of forces, why Hubble stays in its orbit around Earth, and why 
Earth stays in its orbit around the Sun. Include both Hubble-Earth and Sun-Earth 
interactions in your answer.   [1]



GO ONPage 34

Base your answers to questions 33 through 38 on the information below and on your 
knowledge of science.

Death Valley
Death Valley National Park, located on the border of California (CA) 

and Nevada (NV), is the largest national park in the continental U.S. It 
has the lowest elevation in North America at 282 feet below sea level 
and contains the driest desert in North America. Rock strata in the Death 
Valley region can provide evidence for the geologic history of the area. 
The oldest rocks are metamorphic and are approximately 1.7 billion years 
old. Sedimentary rocks in the valley region are about 500 million years 
old and are evidence that the area was the site of a warm shallow sea. 
Igneous rock layers are believed to range from 65.5 to about 2 million 
years old when volcanic ash and cinder from nearby volcanoes covered 
the region.

CA NV

Death
Valley
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The rock cycle model below shows the formation of rocks as a result of 
sedimentary, igneous, and metamorphic processes. 

Compaction

Sedimentary rock

Metamorphic rock

Magma

Igneous rock

Sediments
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Solidification

1

33  Which list identifi es the names of the missing processes, numbered 1 through 3, of 
the rock cycle?

A 1 = erosion; 2 = deformation; 3 = melting

B 1 = deformation; 2 = melting; 3 = erosion

C 1 = melting; 2 = deformation; 3 = erosion

D 1 = deformation; 2 = erosion; 3 = melting

34  Which two sources of energy are responsible for the cycling of Earth materials and 
the fl ow of energy, as shown in the rock cycle model?

A the Sun and Earth’s hot interior 

B Earth’s hot interior and the Moon’s hot interior

C evaporation and condensation of water on Earth’s surface

D the Sun’s energy and Earth’s magnetic fi elds
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The map below shows Death Valley. The arrows on the model below 
indicate the direction of land movement that produced the valley.
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35 	 Which piece of evidence would support the claim that Death Valley National Park is 
the result of past tectonic plate motions?

A	 Death Valley is the lowest elevation in North America.

B	 The locations of the mountain ranges on either side of Death Valley are almost 
parallel to each other.

C	 There is thick sediment on the bottom of Death Valley.

D	 There are uplifted mountain ranges on either side of Death Valley.
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In February 2005, Badwater Basin in Death Valley received about six 
inches of rain from streams flowing into the enclosed basin that flooded 
the area. The photographs below show this region shortly after the 
flood in February 2005 and again in February 2007, in which mineral salt 
deposits are clearly visible.
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The salt flats region in Death Valley covers over 200 square miles. Salt 
flat formation requires:

•	 a large basin where streams carry salts down to the basin
•	 an enclosed basin, like Death Valley, where the salts dissolved in 

stream water can be trapped and not wash away
•	 an arid climate with high temperatures to drive water cycle 

processes 

The arrows on the water cycle model below represent the ways water 
changes its state as it moves through multiple pathways.

Lakes and rivers

Clouds

36 	 Identify one water cycle process that is directly responsible for the formation of 
the large mineral salt flats in Death Valley and explain how this process is driven by 
energy from the Sun.   [1]

Process: 

Explanation: 
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The climate graph below shows the average high and low air 
temperatures and the average monthly precipitation from 1981 through 
2010 for Death Valley, California.
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37 	 Using the data as evidence, predict the season (spring, summer, fall, or winter) 
during which a flood is most likely to occur in Death Valley, California. Also, explain 
how the data provides evidence for your prediction.   [1]

Season: 

Explanation: 

38 	 Which statement is a reasonable action that could be taken by Death Valley Park 
officials to mitigate the effects of flash floods or flooding events for park visitors?

A	 Based on seasonal rainfall data, place barrels throughout the park to catch some 
of the extra rainfall.

B	 Use precipitation data to decide when to post road closures and detours in areas 
that typically flood.

C	 When any rainfall occurs, close the entire national park to prevent loss of 
property and life.

D	 Build barriers along the sides of all roads in the national park to keep flood 
waters off the road at times of high precipitation events.
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Base your answers to questions 39 through 43 on the information below and on your 
knowledge of science.

Respiration
In order for athletes to run, bike, or hike long distances, more oxygen 

needs to be delivered to their cells. Athletes also need energy from food. 
Foods high in carbohydrates, such as sugar, provide this energy when the 
sugar and oxygen react to produce carbon dioxide, water, and energy 
during cellular respiration. The chemical reaction for this process is 
modeled below.

6CO26O2 ATP

EnergyWaterCarbon dioxideOxygenSugar
(glucose)

+++C6H12O6 6H2O

39 	 Identify the carbon-based molecule that is formed when a sugar molecule is 
rearranged during cellular respiration.   [1]
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The transfer of oxygen within the human body is partially shown in 
the model below. Hemoglobin is the protein that red blood cells use to 
transport oxygen.

Oxygen released
to body cells

Oxygen molecule
from lungs

Oxygen bonded with
hemoglobin molecules

Hemoglobin
molecules

Red blood cell

40  Use evidence from the model to explain how two organ systems work together to 
deliver oxygen to body cells for cellular respiration. Include both organ systems in 
your explanation.   [1]
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The model below represents cellular respiration taking place in an 
organelle within a body cell.

Food

Organelle
Waste

ATP

41 	 Which organelle is represented in the model and is correctly paired with its function 
for the cell as a whole?

A	 nucleus; control center of the cell

B	 chloroplast; captures energy to make food

C	 mitochondrion; releases energy from food

D	 cell membrane; allows food to enter and wastes to leave the cell
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Sherpas are an ethnic group that live on the high southern slopes 
of the Himalaya Mountains in eastern Nepal. They are famous for their 
hiking skills and for guiding experienced hikers to the summit (top) of 
Mount Everest at 8848 meters (29,032 feet), carrying heavy loads.

Sherpas have lived on the high plateau of the Himalayas at an average 
altitude of more than 4480 meters (14,700 feet) going back at least 6,000 
years when the earliest settlement appeared. This is a period of time 
sufficient to drive the natural selection of genetic variants favoring survival 
and performance in the low oxygen environment of mountain locations.

A Sherpa Carrying 15 Ladders for Hikers  
Trying to Summit Mount Everest

42 	 Which argument describes how the high altitude environment of the Himalayan 
region has affected the Sherpa population?

A	 Sherpas make glucose more efficiently than populations living at lower altitudes.
B	 Sherpas produce less carbon dioxide during cellular respiration than populations 

living at lower altitudes.
C	 Sherpas release more oxygen during cellular respiration than populations living 

at lower altitudes.
D	 Sherpas perform cellular respiration more efficiently with less oxygen than 

populations living at lower altitudes.

43 	 Natural selection has caused a genetic trait of Sherpas to change over a long period 
of time by

A	 decreasing the frequency of a favorable trait through asexual reproduction
B	 decreasing the frequency of a favorable trait through sexual reproduction
C	 increasing the frequency of a favorable trait through asexual reproduction
D	 increasing the frequency of a favorable trait through sexual reproduction
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Base your answers to questions 44 through 48 on the information below and on your 
knowledge of science.

Ecosystem of the Eastern Bluebird
New York chose the Eastern Bluebird as the state bird in 1970. Bluebirds 

eat mostly insects and berries. They fly down to the ground or hover in 
mid-air to catch insects. In winter months when insects are less available, 
berries are an important food source.

It is a migratory bird that is found in open woodlands, farmlands, and 
fruit orchards. In recent decades, the bluebird population has increased 
due to the conservation efforts of providing more birdhouses for nesting 
sites. These houses have been intentionally placed along “bluebird trails” 
that follow their migration. They typically fly to the southeast United 
States or Mexico in winter.

Eastern Bluebird
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The model below represents a food web within an ecosystem which 
includes the bluebird.

Hawk

Mouse

Corn

Bluebird

Snake

Cricket

44  Which table shows a correct interaction that the bluebird has with another organism 
in this food web?

Predator Prey

cricket bluebird

A

Predator Prey

snake bluebird

B

Predator Prey

bluebird hawk

C

Predator Prey

bluebird mouse

D

45  A student writes an explanation about the relationship between the bluebird and 
the corn using information from the food web model. They stated that “the corn is a 
direct food source for the bluebird.”

 Revise the explanation to indicate the correct relationship between the bluebird and 
an organism that is a food source for the bluebird. Use evidence from the food web 
model to support the revised explanation.   [1]

Revised explanation: 

Evidence from model: 
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The house sparrow is another bird commonly found in New York State. 
These birds frequently take over the nests and destroy the eggs of other 
birds. Once a male house sparrow establishes a territory, he remains there 
year-round and defends that territory, preventing other bird species from 
building nests in the area. House sparrows eat mostly grains and seeds, 
but, in summer, will eat insects and feed them to their young.

House Sparrow

46 	 From the list of interactions below, identify the pattern of interaction that a 
house sparrow would have with a bluebird in a particular ecosystem. Describe two 
environmental factors that create this pattern of interaction.   [1]

Interactions
competition
mutualism
parasitism

Pattern of Interaction: _________________________

Factor 1: 

Factor 2: 
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The maps below compare the range of the Eastern bluebird for our 
current worldwide average temperature and the predicted ranges for a 
worldwide average temperature 2°C greater than at present. A species 
range is the geographic area where a particular species can be found 
during its lifetime.

Scientists infer a 2°C increase in global temperatures could happen as 
early as 2050 without mitigation efforts. Rising global temperatures have 
the potential to alter ecosystems that affect the ranges of many species.

Eastern Bluebird Range for Present Day Global Temperature

Key

Range maintained (100%)

Mountains

N

Canada

Mexico
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Eastern Bluebird Range with 2°C Global Temperature Increase

Key

Range maintained (95%)

Range gained (22%)

N
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Range lost (3%)
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47 	 Which evidence found on the maps supports the argument that changes to 
worldwide average temperatures affect the range of the Eastern bluebird?

A	 The increase in average temperatures will cause the Eastern bluebird range to 
increase only into the San Antonio region.

B	 The increase in average temperatures will cause the Eastern bluebird range to 
decrease only in the Minneapolis-Bismarck region.

C	 As the climate warms, Eastern bluebird ranges will decrease west of Oklahoma 
City and shift farther north into the Toronto region.

D	 As the climate warms, the range of the Eastern bluebird will shift south to Miami 
and west toward Cheyenne.
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The use of synthetic pesticides in the United States began in the 1930s. 
These pesticides killed insects that ate food crops. This use continued in 
the 1950s in order to increase the amount of food produced on farms. 
Some pesticides were found to have considerable health risks, including 
causing forms of cancer, and the use of some pesticides has been banned 
in the United States.

Farmers Applying Pesticides

Farmers today have tried to use methods to control insects that are 
not harmful to the environment. One method is to place bluebird boxes 
around their crops to encourage bluebirds to live there. 

Bluebird Box and Bluebird on Farm

48 	 How does the use of bluebird boxes on farms minimize the impact of pesticides on
the environment?

A	 Bluebirds living in bluebird boxes decrease the number of insects on farms with 
minimal health risks to humans.

B	 Bluebirds living in bluebird boxes pollinate the plants that would otherwise be 
pollinated with pesticides.

C	 Bluebird boxes are more expensive to buy and maintain than buying and using 
pesticides.

D	 Bluebird boxes attract other types of birds to the area which discourage insects 
from eating crops.
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Base your answers to questions 49 through 53 on the information below and on your 
knowledge of science.

The Chemistry of Propane
Propane (C3H8) is a fl ammable gas at standard temperature and 

pressure. It can be compressed (put under pressure) and stored in steel 
containers as a liquid. Propane tanks are often used as the fuel source for 
barbecue grills, as well as residential (home) heating. A valve on the steel 
container releases the liquid propane, which vaporizes (turns into gas) 
when it is returned to standard temperature and pressure.

Propane 
Tank

Barbecue with 
Propane Tank

Larger Propane Tank
Outside Home

Reaction for Propane Combustion (Burning):

 C3H8 + 5 O2 4 H2O + 3 CO2 + Energy

 propane oxygen water carbon dioxide heat/light

 (gas) (gas)  (liquid) (gas) 

Reactants Products

 Symbol Element 
name

 C Carbon
 H Hydrogen
 O Oxygen

Key

49  How many different types of atoms make up one molecule of propane?

A 8

B 2

C 3

D 11
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50 	 Provide evidence to support the claim that a chemical reaction has occurred during
the combustion of propane.   [1]

51 	 The reaction for the burning of propane shows a conservation of matter because

A	 water is produced during the reaction

B	 energy is produced during the reaction

C	 the mass of the water and carbon dioxide equals the mass of the propane and 
oxygen

D	 the volume of the water and carbon dioxide equals the volume of the propane 
and oxygen

The model below represents one molecule of propane.

H

C CH HC

H H

H H H

52 	 Develop a ball and stick model of one water molecule showing the correct
orientation and arrangement of the individual atoms by arranging the symbols in 
the grid below. Symbols may be used more than once.   [1]

OOO O

H H H H HH

O O

Water Molecule Grid Symbol Choices
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Two containers, A and B, are shown below. Container A represents a 
model of the arrangement of six particles of liquid water. In Container B, 
a student made a model of these same six particles after thermal energy 
was added and the water became water vapor. The student’s particle 
diagram was incorrectly drawn.

Thermal 
energy 
added

Container A Container B

Liquid water Gas (Water vapor)

53 	 Explain how the particles should be drawn to correctly represent the particle 
arrangement of water vapor.   [1]
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Intermediate-level Science Test – Rating Guide 
Spring 2024 

 1 [1] Allow 1 credit for A.

 2 [1] Allow 1 credit for B.

 3 [1] Allow 1 credit for C.

 4 [1] Allow 1 credit for drawing an arrow that has an angle of reflection approximately the same
as the angle of incidence, as shown below: 

  Note: The student drawn ray must have an arrow on the end. 
If the original/given arrow is also drawn, it must be correct. 

 5 [1] Allow 1 credit. Acceptable responses include, but are not limited to: 

— The sound becomes louder. 

— The energy of the sound will increase. 

 6 [1] Allow 1 credit for C. 

 7 [1] Allow 1 credit for selective breeding and correct evidence. Acceptable responses include, 
but are not limited to: 

— Over the years, people chose teosinte plants with desirable characteristics to breed 
and produce seeds with these desirable traits. 

— Selective breeding involves choosing parents with particular characteristics to breed 
together and produce offspring with more desirable characteristics. This eventually 
resulted in modern corn. 
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 8 [1] Allow 1 credit. Acceptable responses include, but are not limited to: 

— Sexual reproduction allows for variation in offspring traits so the best traits can be 
obtained, while asexual reproduction leads to the same traits in parents and offspring. 

— Sexual reproduction leads to more variety in traits so better traits can be obtained. 

 9 [1] Allow 1 credit for D.

10 [1] Allow 1 credit for A.

11 [1] Allow 1 credit for C.

12 [1] Allow 1 credit. Acceptable responses include, but are not limited to:

— As the mass of the skaters increased, the kinetic energy increased. The 80-kg skater 
had a kinetic energy of 3200 J at position 5, while the other two skaters were only 
2400 J and 1600 J for the same position. 

— Kinetic energy increased as the mass of the skaters increased. At positions 1 through 
9 the kinetic energy of the 80-kg skater was always greater than the other two skaters. 
At position 1 it was 900 J compared to 740 J and 500 J. 

— Kinetic energy is proportional to the mass of the skater. At position 5, the kinetic 
energy of the 40-kg skater is 1600 J and the kinetic energy of the 80-kg skater is  
3200 J. 

Note: The quantitative information used at any point must be correct. 
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13 [1] Allow 1 credit for all four correctly labeled boxes, as shown below:

14 [1] Allow 1 credit for A.

15 [1] Allow 1 credit for correct numerical values in all three boxes, as shown below:

KE = ½ (  50   kg)   (   8.8  m/s)2 

KE =  1936  J 

16 [1] Allow 1 credit for B.
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17 [1] Allow 1 credit. Acceptable responses include, but are not limited to: 

— A higher population should mean more water is being used, but the usage is almost 
the same because water lost was cut from 12% in 2014 to 9% in 2018. 

— A lower percentage of water was lost in 2018 than in 2014, even though a similar 
amount of water was used. 

— Even though population has increased from 2014 to 2018, the water usage has 
hardly increased at all because the water lost has decreased. 

18 [1] Allow 1 credit for B. 

19 [1] Allow 1 credit for A. 

20 [1] Allow 1 credit for any value from 164 to 180 feet and a correct action. Acceptable 
responses include, but are not limited to: 

— Limit the amount of water used in the household, such as turning off water while 
brushing teeth, taking shorter showers, and only running the dishwasher 
infrequently. 

— Plant only native plants outside that require little water. 

— Don’t have a grass lawn that needs to be watered. 

— Use a rain barrel to trap and reuse precipitation. 

21 [1] Allow 1 credit for D. 

22 [1] Allow 1 credit for correct responses for water usage and impact to Colorado River Basin. 
Acceptable responses include, but are not limited to: 

Water usage: 
— More water will be used. 

— There will be a greater usage of water. 

— It will increase. 

Impact to Colorado River Basin:  
— Water levels will drop in the lakes and rivers found in the basin. 

— More mineral deposits will be found where rivers once flowed. 

— The shape of the river channel will change. 

— The composition of the land surface will change. 

— Less water is available to other organisms in the ecosystem. 
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23 [1] Allow 1 credit for D. 

24 [1] Allow 1 credit for four checkmarks, as shown below: 

  Note: Allow credit if a symbol other than a checkmark is used. 

25 [1] Allow 1 credit for two correct pieces of evidence. Acceptable responses include, but are 
not limited to: 

— The skulls of the chicken and Baby Yingliang are similar in shape. 

— The limbs are similar in the two organisms. 

— The shape of the eye sockets are similar in shape. 

— Both the chicken and the Baby Yingliang have beaks. 

— The chicken and Baby Yingliang both have a tail.  



46 Constructed Response 1 MS-LS2-2 LS 0.20
47 Multiple Choice C 1 MS-LS2-4 LS 0.39
48 Multiple Choice A 1 MS-ESS3-3 ESS 0.48
49 Multiple Choice B 1 MS-PS1-1 PS 0.20
50 Constructed Response 1 MS-PS1-2 PS 0.18
51 Multiple Choice C 1 MS-PS1-5 PS 0.34
52 Constructed Response 1 MS-PS1-1 PS 0.13
53 Constructed Response 1 MS-PS1-4 PS 0.39

* This item map identifies the Performance Expectation with which each test question is aligned.  All NYSP-12SLS Performance 
Expectations are three-dimensional (https://www.nysed.gov/sites/default/files/programs/curriculum-instruction/p-12-science-
learning-standards.pdf). The integration of these three dimensions provides students with a context for the content of science (DCI), 
the methods by which science knowledge is acquired and understood (SEP), and the ways in which the sciences are connected 
through concepts that have universal meaning across the disciplines (CCC).




